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3 <110> APPLICANT: Wold, William S.M. 

4 Toth/ Karoly 

5 Doronin, Konstantin 

6 Tollefson, Ann E. 

8 <120> TITLE OF INVENTION: Replication -Competent Anti -Cancer Vectors 

10 <130> FILE REFERENCE: 16153-7775 

12 <140> CURRENT APPLICATION NUMBER: 09/351, 778A 

13 <141> CURRENT FILING DATE: 1999-09-12 
15 <160> NUMBER OF SEQ ID NOS : 27 

17 <170> SOFTWARE: Patentin Ver. 2.0 

19 <210> SEQ ID NO: 1 

20 <211> LENGTH: 33592 

21 <212> TYPE: DNA " ' 

22 <213> ORGANISM: Adenovirus subgroup C 

24 <400> SEQUENCE: 1 

25 oatcatcaat aatatacctt attttggatt gaagccaata tgataatgag ggggtggagt 60 

26 ttgtgacgtg gcgcggggcg tgggaacggg gcgggtgacg tagtagtgtg gcggaagtgt 120 

27 gatgttgcaa gtgtggcgga acaoatgtaa gcgacggatg tggcaaaagt gacgtttttg 180 

28 gtgtgcgccg gtgtacacag gaagtgacaa ttttcgcgcg gttttaggcg gatgttgtag 240 

29 taaatttggg cgtaaccgag taagatttgg ccattttcgc gggaaaactg aataagagga 300 

30 agtgaaatct gaataatttt gtgttactca tagcgcgtaa tatttgtcta gggccgcggg 360 

31 gactttgacc gtttacgtgg agactcgccc aggtgttttt ctcaggtgtt ttccgcgttc 420 

32 cgggtcaaag ttggcgtttt attattatag tcagctgacg tgtagtgtat ttatacccgg 480 

33 tgagttcctc aagaggccac tcttgagtgc cagcgagtag agttttctcc tccgagccgc 540 

34 tccgacaccg ggactgaaaa tgagacatga ggtactggct gataatcttc cacctcctag 600 

35 ccattttgaa ccacctaccc ttcacgaact gtatgattta gacgtgacgg cccccgaaga 660 

36 tcccaacgag gaggcggttt cgcagatttt tcccgactct gtaatgttgg cggtgcagga 720 

37 agggattgac ttactcactt ttccgccggc gcccggttct ccggagccgc ctcacctttc 780 

38 ccggcagccc gagcagccgg agcagagagc cttgggtccg gtttgccacg aggctggctt 840 

39 tccacccagt gacgacgagg atgaagaggg tgaggagttt gtgttagatt atgtggagca 900 

40 ccccgggcac ggttgcaggt cttgtcatta tcaccggagg aatacggggg acccagatat 960 

41 tatgtgttcg ctttgctata tgaggacctg tggcatgttt gtctacagta agtgaaaatt 1020 

42 atgggcagtg ggtgatagag tggtgggttt ggtgtggtaa tttttttttt aatttttaca 1080 
4 3 gttttgtggt ttaaagaatt ttgtattgtg atttttttaa aaggtcctgt gtctgaacct 1140 

44 gagcctgagc ccgagccaga accggagcct gcaagaccta cccgccgtcc taaaatggcg 1200 ' 

45 cctgctatcc tgagacgccc gacatcacct gtgtctagag aatgcaatag tagtacggat 1260 

46 agctgtgact ccggtccttc taacacacct cctgagatac acccggtggt cccgctgtgc 1320 

47 cccattaaac cagttgccgt gagagttggt gggcgtcgcc aggctgtgga atgtatcgag 1380 

48 gacttgctta acgagcctgg gcaacctttg gacttgagct .gtaaacgccc caggccataa 1440 

49 ggtgtaaacc tcjtgattgcg tgtgtggtta acgcctttgt ttgctgaatg agttgatgta 1500 

50 agtttaataa agggtgagat aatgtttaac ttgcatggcg tgttaaatgg ggcggggctt 1560 

51 aaagggtata taatgcgccg tgggctaatc ttggttacat ctgacctcat ggaggcttgg 1620 

52 gagtgtttgg aagatttttc tgctgtgcgt aacttgctgg aacagagctc taacagtacc 1680 

53 tcttggtttt ggaggtttct gtggggctca tcccaggcaa agttagtctg cagaattaag 1740 

54 gaggattaca agtgggaatt tgaagagctt ttgaaatcct gtggtgagct gtttgattct 1800 

55 ttgaatctgg gtcaccaggc gcttttccaa gagaaggtca tcaagacttt ggatttttcc 1860 

56 acaccggggc gcgctgcggc tgctgttgct tttttgagtt ttataaagga taaatggagc 1920 
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57 gaagaaaccc atctgagcgg 

58 gcggttgtga gacacaagaa 

59 ccgacggagg agcagcagca 

60 ccatggaacc cgagagccgg 

61 tgtatccaga actgagacgc 

62 taaagaggga gcggggggct 

63 taatgaccag acaccgtcct 

64 atgagcttga tctgctggcg 

65 agccagggga tgattttgag 

66 attgcaagta caagatcagc 

67 acggggccga ggtggagata 

68 atatgtggcc gggggtgctt 

69 gccccaattt tagcggtacg 

70 gcttctatgg gtttaacaat 

71 gtgcctttta ctgctgctgg 

72 agaaatgcct ctttgaaagg 

73 gccacaatgt ggcctccgac 

74 agcataacat ggtatgtggc 

75 acggcaactg tcacctgctg 

76 cagtgtttga gcataacata 

77 tgttcctacc ttaccaatgc 

78 tgtccaaggt gaacctgaac 

79 ggtacgatga gacccgcacc 

80 accagcctgt gatgctggat 

81 gcacccgcgc tgagtttggc 

82 ggcgtggctt aagggtggga 

83 gttttgcagc agccgccgcc 

84 catatttgac aacgcgcatg 

85 gcattgatgg tcgccccgtc 

86 ctggaacgcc gttggagact 

87 gcgggattgt gactgacttt 

88 catccgcccg cgatgacaag 

89 aacttaatgt cgtttctcag 



90 cttcctcccc tcccaatgcg 

91 ggatcaagca agtgtcttgc 

92 accagcggtc tcggtcgttg 

93 tctggatgtt cagatacatg 

94 gagcttcatg ctgcggggtg 

95 ggtgcctaaa aatgtctttc 

96 tgtttacaaa gcggttaagc 

97 actgtatttt taggttggct 

98 gaaccaccag cacagtgtat 

99 atgcgtggaa gaacttggag 

100 taatgatggc aatgggccca 

101 cgtcatagtt gtgttccagg 

102 gggtgccaga ctgcggtata 

103 tttgcatttc ccacgctttg 

104 agaaaacggt ttccggggta 

105 gcgacttacc gcagccggtg 



ggggtacctg 
tcgcctgcta 
gcagcaggag 
cctggaccct 
attttgacaa 
tgtgaggcta 
gagtgtatta 
cagaagtatt 
gaggctatta 
aaacttg taa 
gatacggagg 
ggcatggacg 
gttttcctgg 
acctgtgtgg 
aagggggtgg 
tgtaccttgg 
tgtggttgct 
aactgcgagg 
aagaccattc 
ctgacccgct 
aatttgagtc 
ggggtgtttg 
aggtgcagac 
gtgaccgagg 
tctagcgatg 
aagaatatat 
gccatgagca 
cccccatggg 
ctgcccgcaa 
gcagcctccg 
gctttcctga 
ttgacggctc 
cagctgttgg 
gtttaaaaca 
tgtctttatt 
agggtcctgt 
ggcataagcc 
gtgttgtaga 
agtagcaagc 
tgggatgggt 
atgttcccag 
ccggtgcact 
acgcccttgt 
cgggcggcgg 
atgagatcgt 
atggttccat 
agttcagatg 
ggggagatca 
ggcccgtaaa 



ctggattttc tggccatgca tctgtggaga 1980 
ctgttgtctt ccgtccgccc ggcgataata 2040 
gaagccaggc ggcggcggca ggagcagagc 2100 
cgggaatgaa tgttgtacag gtggctgaac 2160 
ttacagagga tgggcagggg ctaaaggggg 2220 
cagaggaggc taggaatcta gcttttagct 2280 
cttttcaaca gatcaaggat aattgcgcta 2340 
ccatagagca gctgaccact tactggctgc 2400 
gggtatatgc aaaggtggca cttaggccag 2460 
atatcaggaa ttgttgctac atttctggga 2520 
atagggtggc ctttagatgt agcatgataa 2580 
gggtggttat tatgaatgta aggtttactg 2640 
ccaataccaa ccttatccta cacggtgtaa 2700 
aagcctggac cgatgtaagg gttcggggct 2760 
tgtgtcgccc caaaagcagg gcttcaatta 2820 
gtatcctgtc tgagggtaac tccagggtgc 2880 
tcatgctagt gaaaagcgtg gctgtgatta 2940 



3000 
3060 



3240 
3300 



3480 
3540 
3600 
3660 



acagggcctc tcagatgctg acctgctcgg 
acgtagccag ccactctcgc aaggcctggc 
gttccttgca tttgggtaac aggagggggg 3120 
acactaagat attgcttgag cccgagagca 3180 
acatgaccat gaagatctgg aaggtgctga 
cctgcgagtg tggcggtaaa catattagga 
agctgaggcc cgatcacttg gtgctggcct 3360 
aagatacaga ttgaggtact gaaatgtgtg 3420 
aaggtggggg tcttatgtag ttttgtatct 
ccaactcgtt tgatggaagc attgtgagct 
ccggggtgcg tcagaatgtg atgggctcca 
actctactac cttgacctac gagaccgtgt 
ccgccgcttc agccgctgca gccaccgccc 3720 
gcccgcttgc aagcagtgca gcttcccgtt 3780 
ttttggcaca attggattct ttgacccggg 3840 
atctgcgcca gcaggtttct gccctgaagg 3900 
taaataaaaa accagactct gtttggattt 3960 
taggggtttt gcgcgcgcgg taggcccggg 4020 
gtattttttc caggacgtgg taaaggtgac 4080 
cgtctctggg gtggaggtag caccactgca 4140 
tgatccagtc gtagcaggag cgctgggcgt 4200 
tgattgccag gggcaggccc ttggtgtaag 4260 
gcatacgtgg ggatatgaga tgcatcttgg 4320 
ccatatccct ccggggattc atgttg.tgca 4380 
tgggaaattt gtcatgtagc ttagaaggaa 4440 
gacctccaag attttccatg cattcgtcca 4500 
cctgggcgaa gatatttctg ggatcactaa 
cataggccat ttttacaaag cgcgggcgga 
ccggcccagg ggcgtagtta ccctcacaga 4680 
gggggatcat gtctacctgc ggggcgatga 4740 
gctgggaaga aagcaggttc ctgagcagct 



4560 
4620 



4800 



tcacacctat taccgggtgc aactggtagt 4860 
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106 taagagagct gcagctgccg tcatccctga gcaggggggc cacttcgtta agcatgtccc 4920 

107 tgactcgcat gttttccctg accaaatccg ccagaaggcg ctcgccgccc agcgatagca 4980 

108 gttcttgcaa ggaagcaaag tttttcaacg gtttgagacc gtccgccgta ggcatgcttt 5040 

109 tgagcgtttg accaagcagt tccaggcggt cccacagctc ggtcacctgc . tctacggca t 5100 

110 ctcgatccag catatctcct cgtttcgcgg gttggggcgg ctttcgctgt acggcagtag 5160 

111 tcggtgctcg tccagacggg ccagggtcat gtctttccac gggcgcaggg tcctcgtcag 5220 

112 cgtagtctgg gtcacggtga aggggtgcgc tccgggctgc gcgctggcca gggtgcgctt 5280 

113 gaggctggtc ctgctggtgc tgaagcgctg ccggtcttcg ccctgcgcgt cggccaggta 5340 

114 gcatttgacc atggtgtcat agtccagccc ctccgcggcg tggcccttgg cgcgcagctt 5400 

115 gcccttggag gaggcgccgc acgaggggca gtgcagactt ttgagggcgt agagcttggg 5460 

116 cgcgagaaat accgattccg gggagtaggc atccgcgccg caggccccgc agacggtctc 5520 

117 gcattccacg agccaggtga gctctggccg ttcggggtca aaaaccaggt ttcccccatg 5580 

118 ctttttgatg cgtttcttac ctctggtttc catgagccgg tgtccacgct cggtgacgaa 5640 

119 aaggctgtcc gtgtccccgt atacagactt gagaggcctg tcctcgagcg gtgttccgcg 5700 

120 gtcctcctcg tatagaaact cggaccactc tgagacaaag gctcgcgtcc aggccagcac 5760 

121 gaaggaggct aagtgggagg ggtagcggtc gttgtccact agggggtcca ctcgctccag 5820 

122 ggtgtgaaga cacatgtcgc cctcttcggc atcaaggaag gtgattggtt tgtaggtgta 5880 

123 ggccacgtga ccgggtgttc ctgaaggggg gctataaaag ggggtggggg cgcgttcgtc 5940 

124 ctcactctct tccgcatcgc tgtctgcgag ggccagctgt tggggtgagt actccctctg 6000 

125 aaaagcgggc atgacttctg cgctaagatt gtcagtttcc aaaaacgagg aggatttgat 6060 

126 attcacctgg cccgcggtga tgcctttgag ggtggccgca tccatctggt cagaaaagac 6120 

127 aatctttttg ttgtcaagct tggtggcaaa cgacccgtag agggcgttgg acagcaactt 6180 

128 ggcgatggag cgcagggttt ggtttttgtc gcgatcggcg cgctccttgg ccgcgatgtt 6240 

129 tagctgcacg tattcgcgcg caacgcaccg ccattcggga aagacggtgg tgcgctcgtc 6300 

130 gggcaccagg tgcacgcgcc aaccgcggtt gtgcagggtg acaaggtcaa cgctggtggc 6360 

131 tacctctccg cgtaggcgct cgttggtcca gcagaggcgg ccgcccttgc gcgagcagaa 6420 

132 tggcggtagg gggtctagct gcgtctcgtc cggggggtct gcgtccacgg taaagacccc 6480 

133 gggcagcagg cgcgcgtcga agtagtctat cttgcatcct tgcaagtcta gcgcctgctg 6 540 

134 ccatgcgcgg gcggcaagcg cgcgctcgta tgggttgagt gggggacccc atggcatggg 6600 

135 gtgggtgagc gcggaggcgt acatgccgca aatgtcgtaa acgtagaggg gctctctgag 6660 

136 tattccaaga tatgtagggt agcatcttcc accgcggatg ctggcgcgca cgtaatcgta 6720 

137 tagttcgtgc gagggagcga ggaggtcggg accgaggttg ctacgggcgg gctgctctgc 6780 

138 tcggaagact atctgcctga agatggcatg tgagttggat gatatggttg gacgctggaa 6840 

139 gacgttgaag ctggcgtctg tgagacctac cgcgtcacgc acgaaggagg cgtaggagtc 6900 

140 gcgcagcttg ttgaccagct cggcggtgac ctgcacgtct agggcgcagt agtccagggt 6960 

141 ttccttgatg atgtcatact tatcctgtcc cttttttttc cacagctcgc ggttgaggac 7020 

142 aaactcttcg cggtctttcc agtactcttg gatcggaaac ccgtcggcct ccgaacggta 7080 

143 agagcctagc atgtagaact ggttgacggc ctggtaggcg cagcatccct tttctacggg 7140 

144 tagcgcgtat gcctgcgcgg ccttccggag cgaggtgtgg gtgagcgcaa aggtgtccct 7200 

145 gaccatgact ttgaggtact ggtatttgaa gtcagtgtcg tcgcatccgc cctgctccca 7260 

146 gagcaaaaag tccgtgcgct ttttggaacg cggatttggc agggcgaagg tgacatcgtt 7320 

147 gaagagtatc tttcccgcgc gaggcataaa gttgcgtgtg atgcggaagg gtcccggcac 7380 

148 ctcggaacgg ttgttaatta cctgggcggc gagcacgatc tcgtcaaagc cgttgatgtt 7440 

149 gtggcccaca atgtaaagtt ccaagaagcg cgggatgccc ttgatggaag gcaatttttt 7500 

150 aagttcctcg taggtgagct cttcagggga gctgagcccg tgctctgaaa gggcccagtc 7560 

151 tgcaagatga gggttggaag cgacgaatga gctccacagg tcacgggcca ttagcatttg 7620 

152 caggtggtcg cgaaaggtcc taaactggcg acctatggcc attttttctg gggtgatgca 7680 

153 gtagaaggta agcgggtctt gttcccagcg gtcccatcca aggttcgcgg ctaggtctcg 7740 

154 cgcggcagtc actagaggct catctccgcc gaacttcatg accagcatga agggcacgag 7800 
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155 ctgcttccca aaggccccca tccaagtata 

156 ctcggtgcga ggatgcgagc cgatcgggaa 

157 gtggctattg atgtggtgaa agtagaagtc 

158 tttgtaaaaa cgtgcgcagt actggcagcg 

159 gacctgacga ccgcgcacaa ggaagcagag 

160 tggctggtgg tcttctactt cggctgcttg 

161 tacggtggat cggaccacca cgccgcgcga 

162 tcggagcttg atgacaacat cgcgcagatg 

163 cgtcaggtca ggcgggagct cctgcaggtt 

164 tagatccagg tgatacctaa tttccagggg 

165 gaggccgcat ccccgcggcg cgactacggt 

166 gtccttggat gatgcatcta aaagcggtga 

167 tccggacccg ccgggagagg gggcaggggc 

168 tgctgcgcgc gtaggttgct ggcgaacgcg 

169 cgcctctgcg tgaagacgac gggcccggtg 

170 tcaatttcgg tgtcgttgac ggcggcctgg 

171 tcttgatagg cgatctcggc catgaactgc 

172 ccggctcgct ccacggtggc ggcgaggtcg 

173 gcgttgaggc ctccctcgtt ccagacgcgg 

174 gcgcgcatga ccacctgcgc gagattgagc 

175 cgcaggcgct gaaagaggta gttgagggtg 

176 ataacccagc gtcgcaacgt ggattcgttg 

177 gcctcgtaga agtccacggc gaagttgaaa 

178 tcctcctcca gaagacggat gagctcggcg 

179 acaggggcct cttcttcttc ttcaatctcc 

180 tctggcggcg gtgggggagg ggggacacgg 

181 acaaagcgct cgatcatctc cccgcggcga 

182 ttctcgcygg ggcgcagttg gaagacgccg 
18 3 gggctgccat gcggcaggga tacggcgcta 

184 actccgccgc cgagggacct gagcgagtcc 

185 aaggcgtcta accagtcaca gtcgcaaggt 

186 cggcggtcgg ggttgtttct ggcggaggtg 

187 ttgagacggc ggatggtcga cagaagcacc 

188 aggcggtcgg ccatgcccca ggcttcgttt 

189 tgcatgagcc tttctaccgg cacttcttct 

190 tctatcgctg cggcggcggc ggagtttggc 

191 gtgaccccga agcccctcat cggctgaagc 

192 aatatggcct gctgcacctg cgtgagggta 

193 tggtatgcgc ccgtgttgat ggtgtaagtg 

194 tggtgacccg gctgcgagag ctcggtgtac 

195 acgtagtcgt tgcaagtccg caccaggtac 

196 tggcggtaga ggggccagcg tagggtggcc 

197 aggcgatgat atccgtagat gtacctggac 

198 gcgcgcggaa agtcgcggac gcggttccag 

199 gtcgggacgc tctggccggt caggcgcgcg 

200 gagcctgtaa gcgggcactc ttccgtggtc 

201 ggacgaccgg ggttcgagcc ccgtatccgg 

202 cgcgtgtcga acccaggtgt gcgacgtcag 

203 tccaggcgcg gcggctgctg cgctagcttt 



ggtctctaca tcgtaggtga caaagagacg 7860 
gaactggatc tcccgccacc aattggagga 7920 
cctgcgacgg gccgaacact cgtgctggct 7980 
gtgcacgggc tgtacatcct gcacgaggtt 8040 
tgggaatttg agcccctcgc ctggcgggtt 8100 
tccttgaccg tctggctgct cgaggggagt 8160 
gcccaaagtc cagatgtccg cgcgcggcgg 8220 
ggagctgtcc atggtctgga gctcccgcgg 8280 
tacctcgcat agacgggtca gggcgcgggc 8340 
ctggttggtg gcggcgtcga tggcttgcaa 8400 
accgcgcggc gggcggtggg ccgcgggggt 8460 
cgcgggcgag cccccggagg tagggggggc 8520 
acgtcggcgc cgcgcgcggg caggagctgg 8580 
acgacgcggc ggttgatctc ctgaatctgg 8640 
agcttgagcc tgaaagagag ttcgacagaa 8700 
cgcaaaatct cctgcacgtc tcctgagttg 8760 
tcgatctctt cctcctggag atctccgcgt 8820 
ttggaaatgc gggccatgag ctgcgagaag 8880 
ctgtagacca cgcccccttc ggcatcgcgg 8940 
tccacgtgcc gggcgaagac ggcgtagttt 9000 
gtggcggtgt gttctgccac gaagaagtac 9060 
atatccccca aggcctcaag gcgctccatg 9120 
aactgggagt tgcgcgccga cacggttaac 9180 
acagtgtcgc gcacctcgcg ctcaaaggct 9240 
tcttccataa gggcctcccc ttcttcttct 9300 
cggcgacgac ggcgcaccgg gaggcggtcg 9360 
cggcgcatgg tctcggtgac ggcgcggccg 9420 
cccgtcatgt cccggttatg ggttggcggg 9480 
acgatgcatc tcaacaattg ttgtgtaggt 9540 
gcatcgaccg gatcggaaaa cctctcgaga 9600 
aggctgagca ccgtggcggg cggcagcggg 9660 
ctgctgatga tgtaattaaa gtaggcggtc 9720 
atgtccttgg gtccggcctg ctgaatgcgc 9780 
tgacatcggc gcaggtcttt gtagtagtct 9840 
tctccttcct cttgtcctgc atctcttgca 9900 
cgtaggtggc gccctcttcc tcccatgcgt 9960 
agggctaggt cggcgacaac gcgctcggct 10020 
gactggaagt catccatgtc cacaaagcgg 10080 
cagttggcca taacggacca gttaacggtc 10140 
ctgagacgcg agtaagccct cgagtcaaat 10200 
tggtatccca ccaaaaagtg cggcggcggc 10260 
ggggctccgg gggcgagatc ttccaacata 10320 
atccaggtga tgccggcggc ggtggtggag 10380 
atgttgcgca gcggcaaaaa gtgctccatg 10440 
caatcgttga cgctctagcg tgcaaaagga 10500 
tggtggataa attcgcaagg gtatcatggc 10560 
ccgtccgccg tgatccatgc ggttaccgcc 10620 
acaacggggg agtgctcctt ttggcttcct 10680 
tttggccact ggccgcgcgc agcgtaagcg 10740 
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204 gttaggctgg aaagcgaaag cattaagtgg ctcgctccct gtagccggag ggttattttc 10800 

205 caagggttga gtcgcgggac ccccggttcg agtctcggac cggccggact gcggcgaacg 10860 

206 ggggtttgcc tccccgtcat gcaagacccc gcttgcaaat tcctccggaa acagggacga 10920 

207 gccccttttt tgcttttccc agatgcatcc ggtgctgcgg cagatgcgcc cccctcctca 10980 

208 gcagcggcaa gagcaagagc agcggcagac atgcagggca ccctcccctc ctcctaccgc 11040 

209 gtcaggaggg gcgacatccg cggttgacgc ggcagcagat ggtgattacg aacccccgcg 11100 

210 gcgccgggcc cggcactacc tggacttgga ggagggcgag ggcctggcgc ggctaggagc 11160 

211 gccctctcct gagcggtacc caagggtgca gctgaagcgt gatacgcgtg aggcgtacgt 11220 

212 gccgcggcag aacctgtttc gcgaccgcga gggagaggag cccgaggaga tgcgggatcg 11280 

213 aaagttccac gcagggcgcg agctgcggca tggcctgaat cgcgagcggt tgctgcgcga 11340 

214 ggaggacttt gagcccgacg cgcgaaccgg gattagtccc gcgcgcgcac acgtggcggc 11400 

215 cgccgacctg gtaaccgcat acgagcagac ggtgaaccag gagattaact ttcaaaaaag 11460 

216 ctttaacaac cacgtgcgta cgcttgtggc gcgcgaggag gtggctatag gactgatgca 11520 

217 tctgtgggac tttgtaagcg cgctggagca aaacccaaat agcaagccgc tcatggcgca 11580 

218 gctgttcctt atagtgcagc acagcaggga caacgaggca ttcagggatg cgctgctaaa 11640 

219 catagtagag cccgagggcc gctggctgct cgatttgata aacatcctgc agagcatagt 11700 

220 ggtgcaggag cgcagcttga gcctggctga caaggtggcc gccatcaact attccatgct 11760 

221 tagcctgggc aagttttacg cccgcaagat ataccatacc ccttacgttc ccatagacaa 11820 

222 ggaggtaaag atcgaggggt tctacatgcg catggcgctg aaggtgctta ccttgagcga 11880 

223 cgacctgggc gtttatcgca acgagcgcat ccacaaggcc gtgagcgtga gccggcggcg 11940 

224 cgagctcagc gaccgcgagc tgatgcacag cctgcaaagg gccctggctg gcacgggcag 12000 

225 cggcgataga gaggccgagt cctactttga cgcgggcgct gacctgcgct gggccccaag 12060 

226 ccgacgcgcc ctggaggcag ctggggccgg acctgggctg gcggtggcac ccgcgcgcgc 12120 

227 tggcaacgtc ggcggcgtgg aggaatatga cgaggacgat gagtacgagc cagaggacgg 12180 

228 cgagtactaa gcggtgatgt ttctgatcag atgatgcaag acgcaacgga cccggcggtg 12240 

229 cgggcggcgc tgcagagcca gccgtccggc cttaactcca cggacgactg gcgccaggtc 12300 

230 atggaccgca tcatgtcgct gactgcgcgc aatcctgacg cgttccggca gcagccgcag 12360 

231 gccaaccggc tctccgcaat tctggaagcg gtggtcccgg cgcgcgcaaa ccccacgcac 12420 

232 gagaaggtgc tggcgatcgt aaacgcgctg gccgaaaaca gggccatccg gcccgacgag 12480 

233 gccggcctgg tctacgacgc gctgcttcag cgcgtggctc gttacaacag cggcaacgtg 12540 

234 cagaccaacc tggaccggct ggtgggggat gtgcgcgagg ccgtggcgca gcgtgagcgc 12600 

235 gcgcagcagc agggcaacct gggctccatg gttgcactaa acgccttcct gagtacacag 12660 

236 cccgccaacg tgccgcgggg acaggaggac tacaccaact ttgtgagcgc actgcggcta 12720 

237 atggtgactg agacaccgca aagtgaggtg taccagtctg ggccagacta ttttttccag 12780 

238 accagtagac aaggcctgca gaccgtaaac ctgagccagg ctttcaaaaa cttgcagggg 12840 

239 ctgtgggggg tgcgggctcc cacaggcgac cgcgcgaccg tgtctagctt gctgacgccc 12900 

240 aactcgcgcc tgttgctgct gctaatagcg cccttcacgg acagtggcag cgtgtcccgg 12960 

241 gacacatacc taggtcactt gctgacactg taccgcgagg ccataggtca ggcgcatgtg 13020 

242 gacgagcata ctttccagga gattacaagt gtcagccgcg cgctggggca ggaggacacg 13080 

243 ggcagcctgg aggcaaccct aaactacctg ctgaccaacc ggcggcagaa gatcccctcg 13140 

244 ttgcacagtt taaacagcga ggaggagcgc attttgcgct acgtgcagca gagcgtgagc 13200 

245 cttaacctga tgcgcgacgg ggtaacgccc agcgtggcgc tggacatgac cgcgcgcaac 13260- 

246 atggaaccgg gcatgtatgc ctcaaaccgg ccgtttatca accgcctaat ggactacttg 13320 

247 catcgcgcgg ccgccgtgaa ccccgagtat ttcaccaatg ccatcttgaa cccgcactgg 13380 

248 ctaccgcccc ctggtttcta caccggggga ttcgaggtgc ccgagggtaa cgatggattc 13440 

249 ctctgggacg acatagacga cagcgtgttt tccccgcaac cgcagaccct gctagagttg 13500 

250 caacagcgcg agcaggcaga ggcggcgctg cgaaaggaaa gcttccgcag gccaagcagc 13560 

251 ttgtccgatc taggcgctgc ggccccgcgg tcagatgcta gtagcccatt tccaagcttg 13620 

252 atagggtctc ttaccagcac tcgcaccacc cgcccgcgcc tgctgggcga ggaggagtac 13680 
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